Two similar cases of unusual congenital anomalies of the heart are presented, in which there existed a direct communication between the left ventricle and the right auricle through a defect involving the membranous portion of the interventricular septum with defective formation of the medial leaflet of the tricuspid valve. 
Two similar cases of unusual congenital anomalies of the heart are presented, in which there existed a direct communication between the left ventricle and the right auricle through a defect involving the membranous portion of the interventricular septum with defective formation of the medial leaflet of the tricuspid valve. Data obtained at catheterization, operative and postmortem findings are presented in each case. The differential diagnosis of this type of lesion is discussed.
B ECAUSE of recent advances in the surgical treatment of defects of the cardiac septa it has become of considerable practical importance to be able to recognize such defects by their clinical manifestations and to localize them accurately by current diagnostic technics. It is usually not difficult to differentiate defects of the atrial septum from ventricular septal defects. However, we cracked ice were applied around the trunk and extremities to produce a mild hypothermic stage and the operation was begun after the rectal temperature had been reduced to 90 F. A right anterolateral incision was made and the thoracic cavity entered through the fourth intercostal space. The catheter system for venous drainage included three plastic tubes with multiple perforations. Two of these were inserted via the saphenous veins into the inferior vena cava. The superior vena cava was cannulated through the azygos vein. Arterialized blood was returned through a single cannula placed in the right subclavian artery with its tip in the ascending aorta. The entire extracorporeal system was filled with freshly collected whole blood.
After an intravenous injection of heparin ( After the intravenous infusion of protamine sulfate was started, all cannulas were withdrawn, the pleural space was drained and the chest wall closed in the standard manner. Although the boy was able to move his extremities and take sips of water eight hours after operation, he remained anuric and died 16 hours after cardiotomy.
At autopsy the major findings were in the heart. The preoperative diagnosis of atrial septal defect was not confirmed. The basic cardiac anomaly was a high ventricular septal defect of the membranous septum associated with an anomaly of the septal leaflet of the tricuspid valve ( fig. 3) . The ventricular septal defect had been closed by silk sutures but after their removal, the defect measured 1.5 Jan. 8, 1954 operation was performed in the hope that an atrial septal defect might be closed. Anesthesia was induced with cyclopropane and hypothermia induced by immersing the patient in ice water until his body temperature had fallen to 28 C. A transverse anterior intercostal incision was placed in the fourth intercostal space with transection of the sternum. The heart was so large, the right atrium in particular, that it was necessary to divide the costal cartilages of the fifth, sixth and seventh ribs in order to expose the inferiorr vena cava. There was no evidence of any anomaly of venous return. Palpation through the enormous right atrium revealed a vigorous systolic thrill and a jet of blood was ejected into the right atrium with each systole. Both ventle cavae were occluded with tapes. A Satinsky clamp occluded the pulmonary artery and aorta and the right atrium was opened widely. The atrial septum was intact. A jet of blood was seen regurgitating from the region of the tricuspid valve. Examination of this area revealed a 1 by 2 cm. defect which was interpreted by the surgeon as a patent ostium primum. The defect lay immediately below the annulus of the tricuspid ring and seemed to be in continuity with the tricuspid valve itself. Closure of the defect was carried out with continuous suture of 3-0 silk. After closing the defect the atrium was flooded with saline. Potts ductus clamps were applied to the atrial incision. The aortic clamps were removed and the superior vena cava was opened allowing blood to return to the heart. The total time of inflow stasis was 10 minutes. Heart action had been slow but regular during the period of open cardiotomy. Heart action continued to be feeble but regular for about one minute after the venae cavae had been opened, when ventricular fibrillation supervened. Prolonged cardiac massage, defibrillation with electric shocks and intracardiac potassium were used to no avail.
The significant postmortem findings were limited to the heart. The heart weighed 160 Gm. The right atrium was greatly enlarged and showed a recent surgical incision closed with silk. The great vessels appeared quite normal in position and appearance. The foramen ovale was patent at its anterior margin with a lumen of approximately 0.5 cm. by 1 COMMENT These two cases illustrate an unusual type of abnormal communication between cardiac chambers. Whereas the usual type of defect in the membranous portion of the ventricular septum allows a shunt between the left ventricle and the right ventricle, in each of these patients the shunt through the interventricular septal defect was directed into the right atrium. Cardiac catheterization data in each case indicated the presence of a shunt of highly oxygenated blood entering the right atrium. Diagnostic considerations before operation included atrial septal defect, anomalous pulmonary veins draining into the right atrium and interventricular septal defect with tricuspid insufficiency and regurgitation of shunted blood back into the right atrium. Another anomaly which may result in a shunt of arterial blood into the right atrium is congenital aneurysm of a sinus of Valsalva of the aortic valve with erosion through the atrial wall and establishment of an aorticoatrial fistula.
In each of these cases the shunt was interpreted before operation as indicating an atrial septal defect. In retrospect there are several points which should have raised considerable question as to the correctness of this diagnosis. The presence of a loud, coarse systolic murmur accompanied by a readily palpable systolic thrill certainly indicated something other than uncomplicated atrial septal defect. Signs of tricuspid insufficiency were present in one case and in the other there was tremendous enlargement of the right atrium. Right ventricular and pulmonary arterial hypertension was present to a considerable degree in both instances and in one patient approached systemic levels of pressure. This degree of right-sided hypertension is uncommonly encountered in atrial septal defects in young children. It would seem logical to suspect the presence of a left ventricular-right atrial shunt resulting from a high interventricular septal defect with a defective septal leaflet of the tricuspid valve in a patient presenting catheterization evidence of a shunt of highly oxygenated blood entering the right atrium and the clinical findings of a coarse systolic murmur and thrill over the midportion of the heart. The rare instances of aorticoatrial shunt resulting from rupture of an aneurysm of a sinus of Valsalva into the right atrium might be differentiated from this syndrome by the presence of a continuous murmur over the base of the heart in most patients with aorticoatrial shunts.
It was technically possible to close this form of ventricular septal defect through a right atrial approach in both of these cases, although the defective septal leaflet of the tricuspid valve was irreparable. Lack of understanding of the nature of the anomaly certainly did not facilitate its surgical handling in either instance. There have been several case reports of this type of ventricular defect, with minor modifications, which might lend themselves to surgical closure through a right atrial approach.2' 4, These have been reviewed recently by Perry, Burchell and Edwards. 6 The embryologic origin of such a congenital anomaly is of some interest. Anatomically, the membranous portion of the ventricular septum of the adult heart has a segment which lies between the floor of the right atrium and the aortic cone of the left ventricle. This is the socalled atrioveentricular part of the membranous septum, which was formed from the right tubercles of the endocardial cushions of the atrioventricular canal and the conus septum. 
